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The proband (fig 1) , an apparently healthy 14 year old girl, was found to have an irregular pulse at a routine medical examination. Physical examination, including hearing, was otherwise normal. The resting electrocardiogram showed sinus bradycardia, a PR interval of 120 ms, a QT interval of 420 ms (QTc 438 ms), and very prominent U waves, particularly in right precordial leads (fig 2d) . During the recording there were several salvos of non-sustained multiform ventricular tachycardia. She was then symptom free but within 12 months she had several episodes of dizziness and presyncope, after which a 24 hour electrocardiographic recording showed frequent ventricular extrasystoles (> 1800 per hour) and up In 1966 the patient's mother h failure, atrial flutter, and multiform vc tachycardia a few months after the bii second child (the proband). Cardiac isation and angiography led to a dia "congestive cardiomyopathy". Alth arrhythmias persisted, the heart resolved and there were no symptor next 14 years. In 1980, after a syncop the electrocardiogram showed frequ tricular arrhythmias including nonventricular tachycardia. There was n evidence of heart failure and the left was only slightly dilated on M mo cardiography. The mother died sudc year later, presumptively from a vc arrhythmia. The maternal grandfather's family strikingly high incidence of early dea be due to heart disease but no further ( available (fig 1) sins, both reflect repolarisation of the Purkinje system'0 ne cousin and abnormal U waves may signify abnormal s and the repolarisation, which is the probable underymptoms lying abnormality in the classic "long QT syndrome".4 There is no consensus on when the U wave is abnormal, either in height or duration. It has been suggested that U waves A A Y\ can be regarded as normal when they are up to 50%t of the height of the T wave and that a U wave "approaching the height of the T wave" A~4, should be considered abnormal and should then be included in measurement of the QT interval.'0 The limits of normal QU duration are not known.
Family B also showed abnormal repolarisation. Though In the other families the female predominance may be no more than a chance observation. There are relatively few males and there is no evidence of an excess number of miscarriages to suggest a more severe form of the disease causing early loss ofaffected males. The small number of families and the likelihood of heterogeneity prevent formal segregation analysis but the possibility of some form of matrilineal transmission deserves examination in future family studies.
There are several disorders that preferentially affect females or are transmitted in the female line. In congenital myotonic dystrophy, some form of maternofetal interaction is assumed because the disorder is invariably inherited from the mother. Maternofetal transmission of an infectious agent is possible; Hb,Ag positive hepatitis was described as a familial disorder transmitted in the female line before it was recognised that the virus was transferred at delivery.22 It has been suggested that familial ventricular tachycardia may result from familial transfer of neurotropic viruses causing selective damage of conducting tissue, but though this is theoretically possible there is no supportive evidence. 23 Transmission in the female line is also characteristic of mitochondrial inheritance because mitochondria are derived almost exclusively from the ovum. There is now clear evidence that some cases of mitochondrial myopathy result from an abnormality in the mitochondrial genes, which are distinct from those of the nuclear genome. This mechanism of transmission is ofpotential relevance in view of the involvement of the conducting tissue in the Kearns-Sayre syndrome that has been shown to be associated with mitochondrial abnormality.24 These mechanisms would result in preferential transmission in the female line but not in an exclusive involvement of female offspring. A further observation of possible relevance is the suggestion that various cardiac malformations are associated with a much greater recurrence risk in the offspring of affected females than of affected males. 25 No explanation for this excess is yet apparent.
Future studies of ventricular tachycardia should assess in further detail any relation between sex and the expression of transmission of a conduction defect. Clinicians should be aware of the need to inquire after, and where necessary to investigate, first degree relatives of individuals with ventricular tachycardia.
There is a clear need for more extensive family studies in ventricular tachycardia. The four families described in this report show that familial ventricular tachycardia is heterogeneous and that pooling of families is likely to be counterproductive, both to the delineation of the clinical phenotypes and to the possible localisation of the gene defects using DNA linkage studies.
